The kinetic constants method is applied to evaluate a fresh set of force constants in case of SnCl4N and SnBr4N, using recent vibrational frequencies. Certain simplifying considerations involving molecular dynamics are made use of in solving the secular equation. The calculated kinetic and force constants are utilised to evaluate other molecular constants, namely mean amplitudes of vibration, Coriolis coupling constants and centrifugal distortion constants. The calculated mean amplitudes of vibration of the Sn-Br bond (SnB^N) are within the range of the available experimental values (SnBr4).
Introduction
This is a continuation of our systematic studies on the force constants and other molecular con stants using the kinetic constants method [1] [2] [3] [4] [5] for SnCUN and SnB^N. The molecules belong to the XY4Z system of the C4V point group and have twelve normal modes, classified as 3 1 + 2 i?i -f-H?2 + 3.®2, all of which are Raman active while A1 and are infrared active. The vibrational fre quencies, structural parameters and the symmetry co-ordinates used in the present investigation are the same as given in [6, 7] .
Evaluation of Kinetic and Potential Constants
The kinetic and potential energies for a vibrating system in Wilson's F -G matrix method are given as 2 T = S'G~1S and 2 V = S 'F 8 , respectively. A transformation of the above equation leads to 2 T = J f Kijri rj and 2 V = ^F iJri r}, ij ij where K^ and Fij are the kinetic and potential energy matrix elements, respectively.
The elements of the kinetic energy matrix are utilised to obtain the kinetic constants. Due to the marked similarity between Kij and F y , the kinetic constant matrix elements are considered to have the same format as the potential energy matrix elements.
The procedure adopted in obtaining the force constants is as follows: For 2B i symmetry species Reprint requests to Dr. K. G. Srinivasacharya, Depart ment of Physics, PSG College of Arts and Science, Coimba tore 641014, Tamil Nadu, Süd Indien. Thus the kinetic constants method provides a straight forward procedure to evaluate a reasonable set of force constants for these molecules. In case of species where only one element is involved the force constant can be obtained directly using the relation F a = XiKu.
Mean Amplitudes of Vibration
The symmetrised mean square amplitude matrices are obtained for the temperatures 298.15 K and 500 K using Cj^vin's [8] relation 2 = LAL'. The s 0340-4811 / 81 / 0600-0611 $ 01.00/0. -Please order a reprint rather than making your own copy.
are used to obtain the mean amplitudes of both bonded and non-bonded atom pairs.
Coriolis Coupling Constants
The Coriolis coupling constants for the molecules under study are treated theoretically. The nonvanishing elements of £a are obtained by applying Jahn's rule [9] . They are of the type £x and arising out of the combinations of A i x E 2, B\ x E% and Bz x E 2 and £z due to Bi X B2 and E 2 x E 2. The C^ matrix elements are obtained from S vec tors by the method of Meal and Polo [10] . The Coriohs coupling constants matrix £a is related to Ci} by = L^C^L ') -1-
Centrifugal Distortion Constants
Cyvin et al. [11] have reformulated the theory of centrifugal distortion by introducing certain new elements Taßt s instead of the partial derivatives of the inertia tensor components Ja/s, s of Kivelson and Wilson [12] . The quantities t^ßya are obtained using the relation t^y d -T'QT, where Q -G^F '1 • G '1, and hence the r values are evaluated.
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The evaluated kinetic and force constants are presented in Tables 1 and 2 , respectively. From Table 1 it is observed that the kinetic constants in general increase as the mass of the system increases. Also from Tables 1 and 2 it can be noted that the stretching kinetic constant K& increases as the mass of the Y atom increases whereas the stretching force constant /a shows a reverse trend. The decrease in the stretching force constant f,\ is in accordance with the decrease in the electronegativity and in crease in the atomic radii from Cl to Br. In Table 2 , the values obtained by Risbud et al. [7] are given for comparison.
The calculated values of mean amplitudes of vibration at 298.15 K and 500 K along with the experimentally observed mean amplitude values [13] in case of SnBr4 at 296 K are reported in Values in parenthesis are from Ref. [7] . Table 3 . Mean amplitudes of vibration (Ä). The presently evaluated Coriolis coupling con stants are listed in Table 4 . From the table it is seen that the sum rule (££ 6) -f-(£| 6)2 = 1 is satisfied for both molecules. The following relations are also found to hold good:
The Coriolis couphng constants are useful in vibration-rotation interaction studies of these mol ecules. The calculated values of the centrifugal distortion constants are given in Table 5 . It is observed that the centrifugal distortion constants are very sen sitive to the mass of the molecules and decrease as the mass increases. The molecules under study are symmetric rotors, and so the following relations are satisfied among the non-vanishing Teiements: txxxx = lyyyy > txxzz = lyyzz > txzxz = "Cyzyz • The centrifugal distortion constants are useful for the microwave spectral analysis of these molecules.
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